Abstract. The object of this paper is to obtain certain Hermite-Hadamard type integral inequalities involving general class of fractional integral operators and the fractional integral operators with exponential kernel by using harmonically convex functions.
Introduction
Let a real function f be de…ned on some nonempty interval I of a real line R: The function f is said to be convex on I if inequality f (tx + (1 t)y)
tf (x) + (1 t)f (y)
holds for all x; y 2 I and t 2 [0; 1]: We say that f is concave if ( f ) is convex. Convexity is an important concept in many branches of mathematics. In particular, many important integral inequalities are based on a convexity assumption of a certain function. For example, the following famous inequality is one of them. Let f : I R ! R be a convex function de…ned on the interval I of real numbers and a; b 2 I with a < b: The following inequality holds:
It was …rstly discovered by Ch. Hermite [2] in 1881 in the journal Mathesis. But this inequality was nowhere mentioned in the mathematical literature and was not widely known as Hermite ' 
for all x; y 2 I and t 2 [0; 1]: If the inequality in (1.2) is reserved, then f is said to be harmonically concave.
In [3] , · Işcan established the following inequalities which is di¤erent version of Hermite-Hadamard inequality. 
We need to recall some de…nitions and known results.
. The Riemannn-Liouville fractional integrals J a+ f and J b f of order > 0 with a 0 are de…ned by
respectively. Here (t) is the Gamma function and its de…nition is (t) =
In the case of = 1, the fractional integral reduces to the classical integral.
For more details and properties concerning the fractional integral operators, we refer, for example, to the works [6, 8] . · Işcan and Wu [4] , recently, using Riemann-Liouville fractional integral, presented Hermite-Hadamard integral inequalities for harmonically convex function as follow: 
Lately, Kirane and Torebek [5] , have introduced a new class of fractional integrals which are summarized as follows:
The fractional integrals I a and I b of order 2 (0; 1) are de…ned by
Therefore the operators I a and I b are called a fractional integrals of order : Moreover, because
, Raina introduced a class of functions de…ned formally by
where the coe¢ cients (k) (k 2 N = N [ f0g) is a bounded sequence of positive real numbers and R is the set of real numbers. With the help of (1.5), Raina [7] and Agarwal et al. [1] de…ned the following left-sided and right-sided fractional integral operators respectively, as follows:
where ; > 0, w 2 R and '(t) is such that the integral on the right side exits.
In recently some new integral inequalities involving this operator have appeared in the literature (see, e.g., 
Here, many useful fractional integral operators can be obtained by specializing the coe¢ cient (k). For instance the classical Riemann-Liouville fractional integrals J a+ and J b of order follow easily by setting = , (0) = 1 and w = 0 in (1.6) and (1.7). Here, motivated by the works in ( [4] , [5] , [7] ), we aim at establishing certain new Hermite-Hadamard type inequalities associated with the fractional integral operators with exponential kernel and a general class of fractional integral operators by using harmonically convex functions. Relevant connections of the results presented here are also pointed out.
Mean Results
Firstly , we will present Hermite-Hadamard inequalities for harmonically convex function via fractional integral operators with exponential kernel. We henceforth in denote, A = 
Proof. Since f is a harmonically convex function on Multiplying both sides of (2.1) by exp( At), then integrating the resulting inequality with respect to t over [0; 1], we get
Hence, we obtain
where g(x) = 1 x and the …rst inequality is proved. For the proof of the second inequality in (1.2), we …rst note that if f is a harmonically convex function then, for t 2 [0; 1], it yields
By adding these inequalities we have
Then multiplying both sides of (2.2) by exp( At), and integrating the resulting inequality with respect to t over [0; 1], we obtain
Using the similar arguments as above we can show that
So, the proof is completed. Now, using a general fractional integral operators introduced by Raina [7] and Agarwal et al. [1] , we will prove Hermite-Hadamard inequalities for harmonically convex functions. 
The following integrals calculated by using (1.5), we have
As a consequence, we obtain 
